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What is the difference between a tropical
disturbance, a tropical depression, tropi-
cal storm and a hurricane?

A tropica disturbanceis a discrete system of
organized showers and thunderstorms that origi-
nates in the tropics and maintains itsidentify for
24 hours or more.

A tropica depression isan organized system
of clouds and thunderstorms with a defined
counter-clockwise circulation with maximum
sustained winds of 38 mph or less.

A tropical stormisan organized system of
strong thunderstorms with a defined circulation
and maximum sustained winds of 39 to 73 mph.

A hurricaneisan intense tropical weather sys-
tem with awell-defined circulation and sustained
winds of 74 mph or grester.

How is a hurricane formed?

Hurricanes start as a cluster of showers and
thunderstorms over tropical waters. A hurricane's
main sources of energy are heat and moisture.
Developing hurricanes gather this energy through
contact with warm ocean waters. Water tempera-
tures of 80 degrees Fahrenheit or warmer are
typicaly needed for storm devel opment.

Wind patterns are critical for tropical storm
formation. The pattern most conducive to tropical
storm formation iswhen low-level winds, below
5,000 feet, are converging, and upper-level
winds, above 25,000 feet, are light and diverging.
Upper-level windsthat are too strong will greatly
inhibit tropical storm development, and often
cause a hurricane or tropical storm to weaken.

What are the different parts
of the hurricane?

Thetypical hurricane has two or three and
sometimes more outer convective bands, aso
cdlled feeder bands. These bands are comprised of
cdlsresembling ordinary thunderstorms and can
be up to 300 miles from the eye. The outer con-
vective bands are generally 40 to 80 miles gpart
and comein advance of the main rain shield.

Therain shield isa solid area of rain that typi-
cally becomes heavier closer to the eye. The outer
edge iswell-defined and its distance from the eye
varies greeatly from storm to storm.

Spira bands or convective rings are regions of
active showers and thunderstorms that encircle
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_Supervisors and managers also should

paring for the  review project priorities and assignments

during Level 4 to assure operations can be
reduced or terminated before storm condi-
tions pose a threat to the center.

Action Level 3

Action Level 3 goesinto effect when a
hurricane could threaten JSC/Ellington
Field within 48 hours. At the direction of
the Center Operations Director, Bill
Parsons, the Hurricane Ride-out Team
moves to the Emergency Operations Cen-
ter in Bldg. 30L to set up a command cen-
ter. Each organization has a designated
emergency planning representative and an
alternate who stay informed of the status
of the action levels during a hurricane.
“When a storm is 48 hours out from JSC,
we encourage supervisors to alow all
employees to use the liberal leave policy
and we encourage employees to take it,”
Perrin noted.

Action Level 2

Level 2 isinitiated by authorization of
e center director when the threst to JSC is
urs from landfall. “At Level 2,
C Director George Abbey to

the centers of hurricanes. They are prevaentin
the more intense hurricanes and curve cycloni-
cally inward toward the center of the storm where
they appear to merge to form the eye wall.

The eyewall is an organized band of thunder-
storms that immediately surrounds the center or
eyeof ahurricane. It typicaly containsthe
fiercest winds and most intense rainfall.

Theeyeisarelatively calm center of the hur-
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because of a hurricane threa
offices, aresponsibility that fa
employee,” JSC Emergency Prep
Manager Bob Gaffney said.

These preparations include protectin
computers, raising blinds, securing classi-
fied m s, and closing all doors. The
emergency ning representativesin
each organization are kept informed on the
status of the action levels during the alert
and will coordinate information concern-
ing shutdown activities and work assign-
ments for their area.

Fourteen Area Protection Teams from
the Plant Engineering Division check
buildings and roofs, picks up loose objects
outside, secure possible hazards and make
preparations to shut down site utilities.
“The main thrust should be on preparation
—those things that all employees can do to
mitigate the effects of a storm or minimize
the degree of damage they can do,” Roeh
said. “Preparation is the key to successful
recovery; we'll recover regardless, but our
recovery will be faster if we prepare ade-
quately in advance.” The Hurricane Ride-
out Team completes all protective mea-
sures that will place the center in afinal
state of preparedness. The Ride-out Team
continues to secure the center up to the
point the weather becomes unsafe.
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Questions and answers ahout hurricanes
from the JSC Spaceflight Meteorology Group

threat to life and property, even more so than
the high winds.

Hurricane Camille produced a 25-foot storm
surge in Mississippi. Hurricane Hugo in 1989
generated a 20-foot storm tide in South
Carolina. Hurricane Andrew in 1992 caused a
17-foot storm surge in southeast Florida.

Note, the elevation of JSC ranges from 15 to
23 feet, so a20 foot storm surge could put the

ricane. Thewinds lowest devations
arelight, and at JSC under five
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What is a storm surge?

A storm surge is alarge dome of water often
50 to 100 miles wide that sweeps across the
coastline near where a hurricane makes landfall.
Storm surge can range from four to six feet for
aminimal hurricane to greater than 20 feet for
the stronger ones. The stronger the hurricane
and the shallower the offshore water, the higher
the surge will be. This can cause severe flood-
ing in coastal areas, especially when the storm
surge coincides with normal high tides. Water
weighs about 1,700 pounds per cubic yard;
extended pounding by frequent waves can
demolish any structures not specifically
designed to withstand such forces. Along the
immediate coast, storm surge is the greater
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ing dowly, greater amounts of rainfall can be
expected. To estimate the potentia rainfall amount
(ininches), divide the storm'’ s forward motion into
100. For example, astorm moving five miles per
hour could produce 20 inches of rain.

What kind of damage can happen from
the wind of a hurricane?

Aswindsincrease, pressure against objectsis
added at a disproportionate rate. Pressure force
against awall increases with the square of wind
speed; athreefold increase in windspeed gives a
ninefold increase in pressure. A 25 mph wind
causes about 1.6 pounds of pressure per square
foot, and places 50 pounds of force on afour by
eight sheet of plywood. In 75 mph winds, that
force becomes 450 pounds, and in 125 mph, it
becomes 1,250 pounds.

© 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

fo
it to
itSp
side. Duri
limited to or

repairs that ca
placing the hez

assIgesRgs
Immex Pw*
Ride-out Team
assessin
Nnecessa
Assessment Pl
ment T the
evaluatmuil
said. “The Damage
report to the Hu
captain. Thelir i
mine when it’s
return to work a
brought on line fi
Inthe event of &
employees can cor
tact with the cen

the two emerge!
numbged.
notifi ploye

work through the

= - O LRG
loca an

Fr hurric
‘on the Internet,

Nshuttle.n sa

What about tornadoes?

Hurricanes aso produce tornadoes, which add
to the hurricane’ s destructive power. Typically,
the more intense a hurricane is, the greater the tor-
nado threat. When a hurricane bringsitswinds
inland, the fast-moving air hitsterrain and struc-
tures, causing increased low level wind conver-
gencedueto friction. This, in turn, enhances
atmospheric lifting which increases the threat of
tornadoes. The greatest concentration of tornadoes
occursin theright front quadrant of the hurricane.

Who issues hurricane watches
and warnings?

Hurricane watches, warnings and advisories
are officialy issued by the National Weather
Service'sNational Hurricane Center in Coral
Gables, Fla. Meteorologists at NHC specidizein
hurricane and tropica storm forecasting. They
continually monitor atmospheric and ocean con-
ditions, evaluate an array of atmospheric com-
puter models and issue watches, warnings and
advisories on tropical stormsand hurricanes. The
Houston/Galveston National Westher Service
Office in League City customizestropical storm
and hurricane watches and warnings for south-
east Texas. The Spaceflight Meteorology Group
further customizes watches, warnings and advi-
sories for JSC management and emergency plan-
ning managers.

How accurate are hurricane forecasts?

The National Weather Service' s National
Hurricane Center in Miami, Fla., prepares the
official hurricane watches, warnings and advi-
soriesfor the U. S. and adjacent ocean aress.
Major advances have been made in hurricane
forecast accuracy during the past 25 years due
to improved satellite imagery and more sophis-
ticated computer models. The average 72-hour
forecast position error is about 300 miles, and
the average 24-hour forecast position error is
about 100 miles. This distance can mean the
difference between destructive winds and storm
surges and merely “tropical storm” conditions.
Hurricane intensity changes are quite difficult
to predict and the best plan isto expect the
worst. A good rule of thumb isto plan for astorm
arriving one category stronger and 12 hours
sooner than predicted. m



